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Fluorine in Foods 


Survey of Recent Data 


By F. J. McCuvne, Ph. D.* 


The analytical data relating to fluorine in foods have accumulated 
during the past decade to an extent that makes it desirable to assemble 
the data for purposes of comparison, as well as for an evaluation of the 
amount of fluorine ingested in the average human diet. With few 
exceptions, the more recent fluorine data are comparable as regards 
the analytical procedure since the Willard and Winter technique (1), 
or a slight modification (2, 3, 4, 5), has become the most generally 
utilized fluorine method. While most analysts recognize the desira- 
bility of improvements in the fluorine determination (in view of an 
expected error of at least 10 percent, particularly in the analysis of 
organic materials), it_has been some time since any radical changes 
have been made in the Willard and Winter procedure. Generally 
this fluorine method now calls for ashing the sample in the presence of 
an alkaline fixative at a low temperature, isolation of the fluorine by 
steam distillation using perchloric acid, and estimation of the fluorine 
in the distillate by microtitration with thorium nitrate or by compar- 
ative colorimetry. 

Published results for fluorine in foods from various sources are 
compiled in table 1. In table 2, the data concerns the relation of the 
fluorine content of soil and water to the fluorine present in plant prod- 
uce. Similarly, data concerning the effect of fluorine ingestion on 
fluorine in animal produce (meat, eggs, and milk) appear in table 1, 
sections a, d, e. In several of the publications cited, information is 
lacking as regards the “dry” or “fresh” condition of the material 
analyzed, and wherever it seemed desirable to supply such information 
the judgment of the author was based on the analytical figure. In 
general, results for meats, fish, eggs, milk, and wine are based on the 
materials as consumed. Other materials are reported on a fresh or 
a dry-weight basis, or both. 


*From the National Institute of Dental Research, National Institutes of Health. 
(1061) 
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The results for animal tissues appear in table l-a. The effect of 


sodium fluoride ingestion on fluorine in kidney tissue is notable. 


To 


produce this result, however, there was a pronounced induced fluorine 


toxicosis in the animal. 


animal body is deposited in skeletal tissue. 


The major portion of fluorine retained in the 


As shown in table 1-b, 


the fluorine in normal edible cuts of meat is of the order of 0.2-0.3 ppm. 


or less fluorine. 


Table 1. 
and tubers, miscellaneous substances 


Fluorine in animal tissues, meats, fish, hen’s e, 
citrus fruits, noncitrus fruits, tea, cereals and cereal p 


, cow's milk, 
and wine 


a. ANIMAL TISSUES 














Cow’s liver, dry wt. (6): Fluorine ppm | Cow’s kidney, dry wt. (6): Fluorine ppm 
No F added to ration_.._........-- 5. 50, 5.80,5.20| No F added to ration.............- 6. 9, 8.9, 10.1 
F added to grain ration: F added to ae ration: 

iit peasksecbeecseces 7. 80, 8. 50, 5. 30 PE nimanndnekaneumandeten 31. 8, 25. 7, 25.5 
es a sedéducasirduncaqeaes 7. 30, 8. 30, 6, 20 O44 percent 2 RS eee 34. 7, 33. 5, 38. 2 
I coccueinininawow seeetedia , 7.70 cima twnchdhndimabeade 43. 0, 43.7 

Chicken liv Seer, | fresh wt. (7): Guinea pig kidney, 9 mt. (12)_... 0.06 

NaF injected: Cow’s creas, wt. ( 
63 mg No F added to ration............_- 6. 9, 10. 3, 8.5 
45 mg F added to grain ration: 
90 mg-..- 022 t 
45 mg-. b \ 
Fo} 7 Ae ESS Se 9. 1, 10.6 
h Cow’s heart muscle, dry wt. (6): 
Liver. tres wi. (8) .43 No F added to ration.._........... 2.3,2.7,2.7 
Su che eee ERE : NaF added to grain 
Do a eae ot eee . 52 = 4.8, 3.7,3.8 

Guinea pig liver, fresh wt. (12)..-..- 0. 40 a= a BE HERE Bt 7. 5, 6.4,9.7 

Calf liver, fresh wt. (12).......--..--. ee ee SRE 9. 4, 8.7 

FRE EE extinct cncecancbechecsous 0. 99 Guines Log 4 fresh wt. (12)....-- 0.24 

b. MEATS 
Fluorine ppm Fluorine ppm 

0 EE eee 1.40 ii cresmierciticitenittnwm 0. 98 

Poultry, canned boned chicken (11) - . S Pork shoulder (10).......-..--..------ 1.20 

RnR cicamntenateNE Salt pork (1$).......-..------------- L1 

Round steak (/0)................--.. r 8 yg Cs eee ee 3. 33 

ID ol. a tech clicncgndibtin atl eoaitenie <0. 20 Frankfurters (10) ..............------ 1. 67 

Beef, fresh wt. OS ELE IIS 0. 29 i on Saino agivadehdal 1.20 

RS <0. 20 Re Ea a 0.90 ; 

ees ee WE GD alec 0. 34 RS a ee <0. 20 

ec. FISH 
Fluorine ppm 
Fish, fillets (11). ..........------- _ 1.49 Sardines — Continued Fluorine ppm 
Fish (1 (1 0) . q SRA ing-S Saas 12.5 
in in olive SEED otcsidunecieicnsbhin 16, 10 
p: 
Nf REF ES Eas aS yess ee 4.4 
edible portion (1/)_.......--------- 0. 93 
Codfish: 
i. nncin ih dedbenenneied 7.0 
SE EI  adeicdccddavensdbonvuveae 5.0 
Oysters: : 
fresh es SiR SRNR : = 
gnepesined (10)..............-..--- : 
unspecified i} BT Tse Tate Me FA L5 
Crab meat, canned (15).........-.--- 2. 00 
x ET SBR AES 50 
Tuna fish flakes, canned (//)........ 0. 10 








Norg.—Italic numbers in parentheses are references. See pages[1073-1074. 
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Table 1. Fluorine in animal tissues, meats, fish, hens, 98 cow’s milk, 
citrus fruits, noncitrus fruits, tea, cereals and cereal products, vegetables 
and tubers, miscellaneous substances and wine—Continued 

d. HEN’S EGG 
(All analyses based on fresh weight) 





Eggs (10) Fluorine pp™ | No. F added to ration (/6)): Fluorine ppm 
Setesscgeation coagldood ne . 1.18 LS a 3 0.20, 0.30 
, SSS RA RI 1.48 NE ee. emesis 0.90, 1.20 
i SA eee. 0.59 F in ration (16): 
Kop : .035 percent: 
Beds Mibnith acc cdaeaid ecu 0.360, 0.368, UE GET a 0.20 
0.288, 0.165 » BEL SSE RAISERS 1.80 
PE Tos aha pin accobennasaaneel 0.294, 4 .070 percent 
0.441, 0.206 | ST oun Ole 
Eg ® , ee ---- 3.30 
ES a Re OES: 0.47, 0.32, 0.14, 105 cen’ 
SAE ES ott. SRC st 0.30 
eshte tenhhibdianpaningdbandatiee 1.20, 0.42 a NE a 
Ne can dccdencnduanin 0.15, 0.21, 0.22, 
— 
Eggs, 1 dozen mixed (11)--.....-.-.-.. 0.12 


1 During 4- to 8-week period hens received intermittent intravenous injections of 30-90 mg. NaF. 


e. COW’S MILK 


No unusual fluoride in cow’s ration or drinking water 














Fluorine pp™ | Commercial milk (18): Fluorine pp 
Whole milk (17) Washington, D. C__............-- 0. 22, 0. 22, 0. 26 
Do at : 0, Washington, D, C_.....-....-..- .-. 0. 14,0. 16,0. 13 
Do 1 DS Lbokeccsncansundonane 0. 30, 0. 13, 0. 11, 
Do 0. 10, 0. 10, 0. 10 
= Sesh aee 38 
Fresh milk, 1 qt. mixed (11) --.-....-.- 0.09 
| OS, Ses 0. 55 
Fluoride above normal in cow’s ration or drinking water 
F in drinking water: Fluorine ppm | F added to grain ration (17): Fluorine ppm 
Dp nguivencccenesbdinoseghe 0. 26, 0. 39, 0. 19, SE xiphonevetnsnececese 0 0. 15-0. 20 
0. 17, 0. 23, 0. 26, 044 in sid Bien aie oe s0 cn on Se 
0. 18, 0. 40, 0. 49, Se 0. 14-0. 26 
0. 28, 0. 29, 0. 40 
0.2 to 500 ppm (19)..........-..-.. SAS CO, 
0.2 to 495 ppm (19)............--.-- 0. 00, 0. 30, 0. 40, 
0. 40, 0. 40, 0. 30, 
0. 40, 0. 30 
eo) es ee noe 0.97, 0. 72, 0. 91 
f. TEA 
Tea (21): Fluorine ppm 
Imported Indian ..............-..- 38.1 
aw ay SR, 
In¢ ian Ceylon blends. ....--.---- 28.5 
cial wetninthcinghiinle vin du Gavel . 
Aube APES AIEEE 91.8, 54.3,122.6 
SE wigusdces qouned: 52.7 
yh .-- 1788 
“Doubly scented” 91.7 
ist grade Hunan..-.. 60.3 
as cadicnnn tuninciiat 49.7 
PR iitidhdnnasdpencccsctansd 4 
Hangchow, best grade........___. 5 
Fy ape secogs grade.......... 93.5 
Tea (13): Fargo 8.4 
English breakfast._............... 66.0 Tea, average of ten samples (11). 97.0 
CE Ei cance cddknctisocencccce 67.0 Tea, infusion—15 gm. of tea were 
i cpdbslil pastes acthtotacdiaihitteegasts aglow 41.0 treated with 1,000 cc. boil 
Tea (#2): water, seeped 10 minutes an 
0 RRSP pT Pore ~ 6.80 NHS aE 9 
GR iitncencsnccadasuntines 9.89 Liptons w label (78)......... 53.5 
Asiang-pain - ...............-....- 43.20 — (NSe YS 8 
Pi icinhnsepetincanteecsagil 67.07 Tea, 122 mg. of fluorine 
.-- 70.70 was extracted one ball 
8 85.63 of 2.55 gm. tea (/8).............. 62.8 
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Table 1. Fluorine in animal tissues, meats, fish, hen’s , cow's milk, 
citrus fruits, noncitrus fruits, tea, cereals and cereal pr , vegetables 
and tubers, miscellaneous substances and wine—Continued 


g. CITRUS FRUITS 








Fluorine ppm Oranges —Continned Fluorine ppm 
= le po ion (10) 0.36 Peleetine: pasl fresh atest oto: 1B 
e mn (10)....-..---------- 0.36 —«*«|~-~ Palestine, peel, fresh_..------------ 
fresh do. pcibadeeshdcadensioes oo te 0.12 Neve peel, fresh.....----------- 0. 07-0. 13 
Lemon, fresh (12) .....-...----------- 028, . O51, .174 
Orange, edible ~ Ee (10) .. --. 0.34 nt: cidonsate sécotees ae 
S Pa craiie, . See. ....<..- 0.06 
fruit, fresh Daca edeasniacatilens «sidints Sas ema 0. 17-0. 07 8. Australia, peel, fresh aor ee 
Brazil fruit, fresh-- .. .- sine Punse Ce: 
Brazil, peel, fresh... ...----------- : 16 fruit, fresh........-..-.----------.- 0. 10-0. 16 
alifornia, peel, fresh. ‘ Florida, DEL, cnc gaceddcsecseccesee 2 
J peel, fresh_.......-------- ° OO, 14 Florida, peel, fresh - .-.-.---------- 0. 13-0. 25 
h. NONCITRUS FRUITS 
Fluorine ppm Fluorine ppm 
Fresh wt Dry wi Fresh wt Dry wt 
Apoles (10) ....-----2---2--2--02 | -neeenso-- 0. 42 | Grape seed (12) ...------------- cy Bee 
Apples “ie Lnsénmecibesdanty 0. 052 0. 21 | Gooseberries ir dasawchneaneys TWN scdhece 
Apples (08)..........---------- OS conte Gooseberries (12) ..------------ 0.11 0.72 
Apples (18).....---.-.--------- 0. 035 0.13 | Guava (20) .....--------------- ae ocmsius 
Apotes (6)....<.-..--...<--.-<- GORE, <ccccas eS hyp einai: 
1. Pawpaw (20) ....-------------- BP” coakanss 
BRIE OD 002002. 2 cccen ese CHAD icccia i“ wah ae a 
Apples, only (19)....----- et) ee Prickly pear (20) ....---.------ iter 
0. 83, 0. 87 Pears tio) bik tbo bcbiawbbanedd § caccecsoss 0. 70 
Apricots ir 5 ated ene mennn 7. _es Pesen (00).......-..----------- ae 
Apricots (18). ...----.--------- 0. 02 0.08 | Plum “% OE ibis Giteangsimiiginmtens OER Sane 
Apricots (1%). ...-------------- 0. 06 GG ES 0. 22 0.10 
lei ethein namewp 0 aitne * eee Pineapple (#0) -...-..----------- 5 owe 
nnn danccuescecess nbeseeua Pineapple tinned (24) J ess 
Dttinnicendonubinn mes ee . ‘sieanen Pomegranate (20) .....-.------- aes 
Cherries, black on 0.18 0. 61 | Quince (12)..-----.------------ 0. 06 0. 37 
Currants (20) ...-. 0.12 0. eS AT no cleadil 
dt viticaivotiqncimimmusens Gk chercane Sweet melon (20)_.....--..----- et intend 
Grapes (20)... .--------- pukicee’s OBS -ttacoes Strawberry (20). ...-.--------- | gee 
Grape juice (SRE ARN | aga Watermelon (20) .......------- Sea 
CEREALS AND CEREAL PRODUCTS 
Fluorine Fluorine 
Corn: Fresh wt ry wt Fresh wt Toa 
ee (#2)....------- 0. 62 0.70 | Ginger biscuits (26)......-.. ..--.---- 2.0-2.0-2.0 
TD ss cainvnducesd”. aaneiniiaat 1.0-2.0 | Rice: 
canned f senneenennnne <-0 ---------25 unspecified (£7)......-.--- 76 
canned (10)_------.-------  --------= 42] whole (/3).....-.--------- ER mie 
unspecified (#%)...-------- -----5-57 00 unspedted (RS a Ne ed cial 70 
yellow (13)..------------- <-10 --.-------- ncn canscose Pe lhe 
f entneeeneeeerece=  aeannene 8.0-11.0 | unspecified (%)........--- --------- 50 
germ (13)..---------------  -------55 15.0 | Soy beans (#1).......-.----- -----.--- 4.00 
, as purchased (11) -- 22 .-.-------- Soy beans (i/).....--------- eet recom 
(95) ----------2------  ----2---- 2. 00 | Soy flour (11): 
flakes (10) ee) eee 1.33 low lou! GS cE en RES: . 52 
Ralston (10).........-.----- ~-------- . 58 RR oe 1.45 
$8) —nennnnnnn-=  ==-nann-= 5 Manapoctied ($4) 2.00 
unspecified (#1) ..--------- ------ S| Ss” NORE NRE 1.70 
unspecified (13) ....------- <.10 -...-------- SD Res ack Besekek. cocadante 1.60 
unspecified (87) - - .------- 7 <<. | = c}RREREReRSRaeets “20 
pen wtaneceeecneannee ” 33 Millet {1 cor CE AN 60 91 
iutdneeeducesoses ° ----------- | Oats: 
germ A, commercial (/3)-- oT cecenncedes EE ORR ee 3.0 
B, commercial (13) 46 © cncincecses te 2 scale 
germ, pure pare eenenscene- is "op | Mother's U0)--.---------- -------5 92 
Omem'el Whent G8)....... --------- “5S Pg score? aamammenaaas ad od 
Flour: : 
wheat, white (an RE 35 le 9 Fo from Norway (/8)....---- -- @.-.., .%,.64,1.30 
a... niecnn 1,32 | Blackeyed peas (11) --....-- $B n-n-n------ 
While (9) --ao--n------- 2 ‘ 3 en ()).-.---------- 4 -------2--- 
oe. ii a | eee ote 
EET PRs ee 54} hulls (#3)....-...--------- 136-440 ....2:--. 
white i | eticlnacamaciaes  santiten 1.00 | Spaghetti (10) 
WHO inc dccadsneitinnes cnnbdsccoe Oe ee 1.15 
ROD DR cccthewnonssene -qusdscccs 0.0-1.0 GE. ieititccasesosnte sconneened .80 
Tcl atta escnsentcinie minhwans 2.0-2.0 | Macaroni, dry (10)_......-. --------- 82 
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Table 1. Fluorine in animal tissues, meats, fish, hen’s egg, cow's milk, 
citrus its, noncitrus fruits, tea, cereals and cereal 4 
and , miscellaneous substances and wine—Continued 
j. VEGETABLES?AND TUBERS 
Fluorine ine 
Fresh wot Dry wt Freah wt Dry wt 
Aniseed (#0)_........-.-.-..--- ry yee: soos ca ee es th: 
Amaranth (#/) 5 ill SE RE a a BA 3.90 
FOU nnn -nnnrennennnnnenneenne re senee 8.51 Leeks (90)_........-..--.----- OSt hind. 
GTO... 2.22 ---------eeee +2222 = ee 6.9 Lettuce: 
Asparagus, canned (/0)........ -------- 0.48} “loose, head (#8).............. ...-..- 11.3 
Beans: cabbage (12) .. er mer ene senor ee 0. 30 4.45 
RR it onsen. baicueen 0.64 sine 1B) wee -nn--nn------ =n 2n-nee 5.18 
sing On ce eT ayeg 7 ie kes 
string, edible pods (@8)_.....  .....-.- “eaa8 as ; 
= wae te tenn anen nnn 15 -O1 SRS O28 icrutels 
t green (1%). ..-.--.-.---- 0.11 073) [Sves, onlted, dried thi)... ......- 2048 
lima, dry (10)._.-..---.--.-. -------- y Guinn 
Ti, Sateampapeaenln nese 1 eee ap 0 
Soe ay Gi SER] tmpeatnes GN 
Beets: ate PO tops RIE Poe es 11.3 
eon poreler 0,08 | unspecified (18)-------------- 106° 873 
leaves, dry (#1)......-.------ ------.- 3. 80 | Parsnip, roots (#8)............. -------- 5.5 
SUGMiinsennscracdacces socduls 3.4] Peas: 
leaves (18)....-..-..--.------ 0. 38 3.45 efied (20)-—----------- OO wicds ea 
roots, sugar beet (#8)........ ...-... 3.3 re. saheebons 6. 60 
string (1 ees 0. 82 6.09 Potatoes: 
Caul : White @0)...----...-.------- -------- 0. 96 
wep agunadameneatgen:: cao ae a 
ie on. dn seeasnenee .12 .1+$£$©<86) Whole U7/)....--------------- 
i aa Ie 0.07 0. 35 
faves (18) ators eo 6S eo... .** 14 
white, unpesles (#2) aleterbere 0 IR acme 
Cabbage: 1 re 2 a nage 0.73 
RS an aco es 9.34] unspecified (#6).............. _..-.--- 1.0 
foreign (22)......-..-------.. -------- 15.38] I, from Norway (/8)......-. -------- 0.9 
SN eee 0.70} Ii, from Norway (18)........ -------- 0.3 
7} oon ne-cesenee 0.13 ...--.... sweet, unpeeled (//)..-.-.-.-- 9.13 ...-----. 
ain eben * ia eet 3.4] sweet (73)..............--.-- GD “dacetecns 
without more GR... -22---+ & +4 as eet {it (a RS ORIFEE yale 1.08 
inspec (8) = cig Sa bao) Se eanaaenaa rents 
loose leaf (1#).- .. .. ......--.-- 0.38 1.31 | Radish (@0)_.............----- ES (ios 
loose leaf, stalk (1#)__-------- 0.12 0.86] Rhubarb (#0)_...-.........--- Wh aah 
Carrots: “tape 
ici Vrsee it] ORI eee 7.0 
teh = = icin Bien. oma 1,30 B .. Teinanontonncesktng onpelian 2.9 
unepegited (18)-..---.------ wy. eltiees oe? Diggers Lu 
Dibicd ivcneiee .00ecoks 6.02 pm) ----- J 2S. i. d.008 
+ ae ERR rae ORE rats 77 
Celery: nga te tnepecied sear meee 6 uli 
‘MOSS SOS : unspecified (/1).....-.------- . 98 «-------- 
unspecified (17)............-- O34 |: covscuase Met, we ee 23 3 
powder (11)-.-------2-o--7 Saisie an nm rer 
edible stalks (#8)..------- > Le. a5 wows 
unspecified (/2)...........-.- 0.70 6. 70 | Squash, fresh (70).......--.r-. ---.---- 0. 63 
Cress (12).....----.---........ 0. 24 4.98 | Shepherd’s purse (4)........-..  -----.-- 2. 26 
Cucumber (20). ...-.......---- Pe BD) Summer savory (/#)...--..---- 2. 67 12.10 
Colza shoot, red (#2)........... .-...-.. 3. 88 | Tomatoes: 
Onli GU id sda sh ssh 2.15 pM a SE 
Eggplant (#0) .......-.-..--..-- 06 wadavces. RP athivdansreccntcces Guecseui 0.0 
Endive (90).....--.----------- Ge cieneg ain Turnips: oe 
Oe 8 OF Uke fope ¢ ee ee ee ict 
unapeeited (8 Lesapeupreniepa Cnt 7.7 eee eevee nae oS 
unspecified (20) .............. OB nniiocnen at Dae ate Sar 
Ginger plant (#2%)...........-.. --.---.- 2.36 fresh (10) paonepehbhsiqnccedes avvccene 0. 56 
ptt | REE EE Se ERS ees O98 nods Wateroress (@0)............--.- 10 sscese--- 
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Fluorine in animal tissues, meats, 
citrus fruits, noncitrus fruits, tea, cereals 


ah Sania 
> 


and tubers, miscellaneous substances and pr satay ae ole 
k. MISCELLANEOUS SUBSTANCES 








, cow's milk, 


vegetables 














Fluorine ppm Fluorine 
P Fresh wt Dry wt Fresh wt wt 
ts: 
UnspeCOd (10) nennnnnnnn— MN kee 
unspecified (/3)............-- <0.20 ..-..-.-- lana ore OOP Sacctinitl 
tops (98) --..-.---------------  -------- OE sc snandscaehsosace LO1.6 -cedues 
a a ola) | Powdered ginger (#6) -------.-- L080. cack 
Hazelnut (1#).........-.------- 0. 30 0. 30 | Baking powder (13) > 
on. onan saehell 1.45| A---------------------------- 220.0 ....-.--. 
ae aac 0. 24 5 nenneneenennnenenen een ee eee 19.0 -..-..-.. 
Govan, Yt, RE see 0.00 cccccccnn | Vormrennnncencnecensnnsccenee <0.1 .---.---- 
Sie ap aincnenhaichidaienaell 0.5, 0.50, ......... | Coffee (81): 
2.0 M Arabian............. tcl a teen: 
purchased (1/)........---- OW sic Del Monte, Brazilian... -.-.-- + RAL, Nb ca 
Plain chocolate (26)............ Op Si Aus. E. B. C., Brazilian........--. a heatig 
Milk chocolate (26)...........- OB, 18) Rvcciecen best raw Java.............--- hs ciwenetion 
2.0 3° 2 RE DAD. acntinewe 
0: A OO): nse RE BIN *cuhtwienbe-< 
SET Si chincinancenengnienene OE cincnaese Pork and beans, canned (10) __. Ly cedadusss 
l. WINE 
Chinese, Shao-shing (2/): Fluorine ppm | Franzosiseher (12): Fluorine ppm 
_ Le De sinwinsas buckabe aes 0. 07 Weisswein, Cote d’or........---..- 0. 22 
IRE A ee? 0. 05 Rotwein, Burgund. "SORES 
Chinese “3 pal, chiu (@1)........- 0. 09 Rotwein, Cote du Rhone.. 0. 21 
EE RcGccandaccesasebekeuial 0. 24 ERE ES 0. 07 
IL snes nninh oxlneg mardauaaleine 0. 20 RR TNE RAE aa 0.10 
Neuenberger (/2)_.......--------.-- 0, 0,0, 0, 0, 0.06, eee = meg! Rotwein (/2#)..--..---. 0. 21 
0.08, 0.10, 0.10, Spanisher, Weisswein, Xers (/2)..-. 0.21 
0.17, 0.18, 0.20, oy Weisswein i idakdeinn ios 0. 26 
0.24, 0.26, 0.34, ne ($5): 
4.68, 6.34. pie. OG cndconatntccionces 3.8, 3.3,2.4 
TE CO casedndubsnssabeatbak 0, .03, .04, .07, 1 Ey ene 4.1, 2.1, 3.3, 2.7, 
0.11, 0.12, 0.20, (slight trace) 
0.21, 0.23, 0.23, 4.1, 3.3. 
0.25, 0.25, 0.41, white Sta. Barbara, 1942.......... 3.3 
0.47, 0.54, 0.54. red, Sta. Barbara, 1942............ 5.0 
Seafoods (table 1-c) are particularly interesting because they gen- 
erally contain more fluorine than any other food, except tea, which 





obviously is not in a class with seafoods as an edible substance. Sea 
water may contain: upwards of 1.2-1.4 ppm fluorine (9) and is the 
source of fluorine in seafood. The amount of bone remaining, partic- 
ularly in canned fish, no doubt determines to a major extent the quan- 
tity of fluorine contained in the product. 

The amount of fluorine in the hen’s egg (table 1-d) is approximately 
0.2-0.4 ppm. The fluorine results recorded in the table were obtained 
during an experiment (/6) in which rock phosphate was a source of 
fluorine in the hen’s ration for a period of 28 months. There wasa 
definite increase of fluorine in the egg yolk, the fluorine being present 
almost exclusively in the acetone-insoluble portion of the fat-like 
substance of the egg yolk. 

The fluorine content of cow’s milk has never proved to be affected 
by fluoride in the cow’s ration or drinking water (table l-e). Normally 
cow’s milk contains 0.10-0.20 ppm fluorine. 

Fluorine in tea has been studied extensively (table 1-f). The data 
agree that tea is an unusual plant substance in its fluorine content. 
It has been reported that 75 percent or more of the fluorine in tea is 
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extracted by boiling water (18, 21). It has been estimated also (18) 
that about 0.1 mg. of fluorine may be present in the hot water extract 
from one tea ball (2.5 gm. of tea contains 62.8 ppm fluorine in the dry 
tea). 

The data for fluorine in citrus fruit (table 1-g), with three exceptions, 
were obtained by Hamersma (20). These results, based on the fresh 
or edible material, indicate the presence of about 0.10 ppm or less 
fluorine. 

A number of noncitrus fruits (table 1-h) are also reported by 
Hamersma (20), the origin of most of his material being the Union 
of South Africa. In the United States, fluorine in apples has attracted 
much interest because of a presumed health hazard arising from a 
fluoride spray remaining on the apples (24). 

The common cereals and cereal products have been analyzed 
extensively for fluorine (table 1-i) as would be expected for such im- 
portant articles of the diet. The fluorine figures are quite variable, 
but for corn and wheat particularly and their edible produce, the values 
generally are extremely low, i. e., of the order of 0.10 or 0.20 ppm or 
less fluorine in the fresh material. 

' The seemingly high fluorine results for several vegetables and tubers 
(table 1-j) may be questioned in some instances, because of the pos- 
sibility of soil contamination. The majority of results on the fresh 
weight basis, however, are in fairly good agreement, i. e., 0.10 to 0.30 
ppm is about the average amount to expect. 

A variety of results on a number of miscellaneous substances are 
shown in table 1-k. The majority of these materials, however, do not 
constitute a very important part of the average diet. 

Fluorine in wine (table 1-l) has been studied recently by von Fellen- 
berg (12), whose laboratory is in Switzerland, and by de Almedia (34). 
The results reported by de Almedia appear to be unusually high. 
Sodium fluoride formerly had some use in cleaning wine tanks and 
casks, but there is no hazard from this type of fluoride usage at this 
time. Although consumption of wine, particularly among Europeans 
and South Americans, may be unusually high, there is at present no 
knowledge that wine causes an unusual dietary fluorine intake. 


Effect of Soil and Water Fluorine on Plant Fluoride 


The data in table 2 answer the question of the relation of fluorine 
in plants to the fluorine in the water and soil in which the plants grow. 
With few exceptions, and these seem to apply mostly to roots and 
tubers, fluorine in plant produce is not readily affected by fluorine 
in the soil and local water. According to Bartholomew (33), nutrient 
solutions containing fluorine up to 10 ppm may cause large increases 
of fluorine in cowpea roots, but the tops are increased in fluorine only 
when the quantity of fluorine in the roots is very large. Fluorine in 
844962492 
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fluoride ( pm of fluorine) 
Calcium 
No ide fluoride — 
Reference 19 (dry weight) : to soil added to soil 
nel os Saal aeeeitebn dtestrans gw opacities nadine tesabaaelinde trace trace 
«ON ei retemearuaner te tin Spe 
ee rt teenie ne ne eres . 69 1.0 
Wheat, stalks and leaves__._......._..._-_.----_-- 3. 70 7.2 
Alfalfa: 
INN 5 5s ns isnehe ovco wp inp gear endas amma © 7.0 15.0 
ee UO ss Ss ei tae si ee 4.5 10. 8 
PERS EES RGAE. Cig ov, ae Oe ER 3S peer 
Ge Sa ene dcndhak.igteeece dated duiitimesx< 6. 0 11.3 
A ia Bl 
added 
to soil Sodium fluoride added to soil 
Reference 19 (fresh weight): 800 ppm = 1600ppm 8200 ppm 
SIAN a ian lant Up TR aS TES ee 1.7 a etme 17.7 
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Mineral fluorides added to soil 
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No fluoride added to soil 
Reference 21:? Fresh wt Dry wt 
IR es HG EEE ERR ENE 5 GATE IE OO gape als beget 
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MN oo ick edb ee CER ak Booed ap ES 
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1 Fluorine Hegel comatitnant of wegtetion tn study aun western Pennsylvania). 
2 tay oven “near Guorins area” ba hina. ‘ . > 
4 Picked in later summer instead of usual springtime, suggesting increase of fluorine with age of leaves. 
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nT: GAS eel ae ab RE bettie ae owe 
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Fluorine in 
nutrient solutions Fluorine ppm 

Cowpeas (Reference 33): ppm In roots In tops 
0.25 137,580 0.0 
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NaF in nutrient solution__...___._..--. oe 3. 00 237. 5 0.0 
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5 Wines pevtaeed.n Dest Quah Os Study area in South Africa. 
presumably on fresh-welght basis. 
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wheat changed little when calcium fluoride was added to soil plots 
(19). In studies of control vs. fluoride plots (19), fluorine in beets 
and yams increased notably when an excess of sodium fluoride was 
applied to the soil. Fertilization of soil with phosphates and slags 
containing fluorine may increase fluorine in drainage waters (29), but 
plant fluoride was not increased (29, 30). As much as 2,300 ppm 
fluorine was added to the soil in one experiment (30), whereas an 
average figure for fluorine in surface soils is about 292 ppm (28). 
Results of analyses of grains and forage crops from fluoride areas 
frequently show unusually high fluorine concentraticns, but this 
may be caused by contamination with soil dust. The evidence 
regarding soil fluoride and its effect on fluorine in plants shows gen- 
erally a negative effect. ° 

Although all evidence points to the contrary, the fluorine in local 
water supplies has been suggested frequently as influencing fluorine 
in plant life. Machle, Scott, and Treon (10) found no correlation 
between fluorine in certain food plants and fluorine in the local water 
supplies of Arizona. Wheat produced in Deaf Smith County, Tex., a 
fluoride water area, did not show an unusual fluorine content (11). 
Hamersma (20) has presented results regarding the effects of water 
containing 4.0-12.7 ppm fluorine on vegetables produced in small 
private gardens. A number of his results are unusually high for fresh 
materials and a residue of fluoride on the plant materials is suggested 
by his notation that the garden was watered by hose. As in the case 
of soil fluoride, there is no indication that fluorine in the local water 
supplies affects food fluoride. Sources of fluoride-bearing potable 
waters are, with few exceptions, deep wells, and these waters are not 
used for irrigation purposes. It is not to be expected, therefore, that 
normal use of water in fluoride water areas would add fluoride to the 
local plant produce. , 

Fluorine may be increased in foods cooked in fluoride waters, as the 
following results presented by Smith, Smith, and Vavich (19) indicate: 


in 
Distilled 5 ppm 24 ppm 
Food water i fluorine 
ppm ppm ppm 
Ps. ii ws a OO ches ape meni EES Pe tes 37.1 
PE a inked chard win acusece halite his eal Were teu 0 i @: : ~ Sua 
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Assimilation of Natural Fluorine 


The body’s assimilation of “‘natural’’ fluorine in foods has been 
subjected to limited investigation. In addition to being largely ex- 
tracted from a 2-percent infusion of tea leaves, the fluorine in tea, 
according to Reid (21), is capable of producing the characteristic 
striations in the incisor teeth of rats. Fluorine from various sources 
was administered at levels of 9-12 ppm to rats by Lawrenz and Mit- 
chell (31) who found that green-tea fluoride was only about 5 percent 
less well assimilated than was sodium fluoride or calcium fluoride. An 
average of 31.7 percent of the fluorine in green tea was retained as 
compared with 33.7 percent retention from sodium fluoride. 

Results on the rats’ metabolism of the fluorine contained in canned 
fish are reported as follows by Lee and Nilson (14): 


F Total F Percent 
Source of fluorine in rat’s diet in diet ingestion stored 
ppm mg. 
Salenoey (I soc is hs a 5 gees pen 5. 77 13. 87 19. 75 
I GE nin «058-5 -nénedecinowsdnner 19. 34 12. 10 20. 25 
Re CUOU) «on 6 nae cenerinknee 26. 89 50. 75 21. 47 
Diseeees (atied). ...... <2 cnsepenmtngana 84. 47 49. 20 24. 24 


This percentage of fish fluoride body storage by the rat is somewhat 
low when compared with the usual retention of inorganic fluorides by 
the growing rat (31, 32), but the quantities ingested in this study (14) 
are also relatively high. 

In general it appears that natural fluorine in fish, tea, and other 
foods is largely available for assimilation. This conclusion is indicated 
also indirectly by urinary excretion data mentioned later on in this 
discussion. 


Discussion 


In a previous article (36) the total food-borne fluorine in the diets, 
exclusive of drinking water, of children 1-12 years old was estimated 
to be 0.25 mg.—0.55 mg. daily. Uncertainties surrounding food- 
fluorine analytical data at that time (1943) suggested that estimates 
of dietary intake should be based on 0.1, 0.2, 0.5, and 1.0 ppm fluorine 
in the dry weight of average foods. The analytical fluorine data 
accumulated since then do not substantially change these quantities— 
0.25—0.55 mg, fluorine daily in food—although the lower values, 0.25- 
0.30 mg. fluorine in the daily food, exclusive of drinking water, are 
probably more representative and in accord with the analytical data 
for fluorine in foods. Other fluorine analyses of entire diets exclusive 
of drinking water have indicated 0.25-0.32 mg. fluorine in the average 
daily food alone (37). Another study indicates 0.45 mg. fluorine in 
the average diet (38) where the drinking water is practically fluoride 
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It may be pointed out that 0.25—-0.30 mg. of dietary fluorine may 
be applicable to average daily diets throughout the United States 
and perhaps other parts of the world. Thus Machle et al. (10) and 
McClure and Kinser (39), studying the urinary excretion of fluorine, 
found the urinary fluorine analysis to be a valuable criteria of the 
daily water-borne fluorine intake. In widely scattered areas in the 
United States, where the drinking water contained only traces of 
fluorine, the urinary fluorine may be attributed largely to food- 
ingested fluorine and is quite uniform, i. e., 0.2-0.3 ppm (39). This 
observation was regarded as indicative of a uniform content of fluorine 
in average daily diets, regardless of the locality. Similar urinary 
fluorine data were obtained recently with respect to Oslo, Norway, 
where the drinking water contains about 0.1 ppm fluorine (18). 

Disregarding certain extreme industrial exposures, it is generally 
true that drinking waters containing upwards of 1.00 or more ppm 
fluorine are the source of the major quantities of dietary fluorine. As 
regards water containing 1.00 ppm fluorine, it is estimated that 1.0— 
1.5 mg. fluorine (based on an estimated 1,000-1,500 cc. water con- 
sumed daily) are ingested daily by an average adult via drinking 
water and water added to cooked foods ($6). In the case of children 
1-12 years old, drinking water containing 1.00 ppm fluorine will con- 
tribute an estimated 0.4—1.1 mg. fluorine daily above the fluorine in 
food (86). This added quantity of fluorine ingested during the crown 
calcification period of tooth life—through ages 8 to 10, or through ages 
12 to 16 if the third molar teeth are to be considered—is the estimated 
amount of water-borne fluorine now associated with the partial 
alleviation of dental caries (40). The advantages to dental health 
surrounding the use of drinking water containing 1.00 ppm fluorine 
has justified investigation of the dental health value of a direct addi- 
tion of sodium fluoride to community water supplies (41) and has 
suggested also the direct addition of a fluoride supplement to chil- 
dren’s diets during formative tooth life (36). 

The importance of fluorine in preventive dentistry has been widely 
discussed and thus far remains irrefutable (40). Many problems, 
however, have yet to be resolved regarding the most efficacious 
utilization of fluorides in dental caries prevention. Where fluorides 
are not present in drinking water and cannot be provided via a com- 
munity water supply, serious consideration seemingly may be given 
to the advantages of a direct dietary fluoride supplement. For pur- 
poses of dental health it appears that during formative tooth: life the 
average child’s diet should contain an additional dental optimum sup- 
plement of a fluoride equal to about 1.00 mg. of fluorine daily. The 
accumulated data on the fluorine content of foods indicate that the 
average child’s diet does not provide a dental optimum quantity of 
fluorine. 
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Summary 


A survey of recent analytical data for fluorine in foods has been 
compiled. The majority of foods found in the average diet contain 
from 0.2—0.3 ppm or less fluorine in the food as consumed. Tea and 
seafoods are notable exceptions, the former containing upwards of 
75 to 100 ppm fluorine in the dry tea, whereas seafoods may contain 
5-15 ppm fluorine. Cow’s milk contains about 0.1—0.2 ppm fluorine. 
Fluoride added to the cow’s ration or drinking water has no influence 
on the milk-fluoride. Fluorine in soil and water has little or no 
influence on the fluorine content of edible plant produce.) Although 
the data are limited, it appears that natural food-borne fluorine is 
largely available for body assimilation. 

Exclusive of drinking water, the average diet appears to provide 
0.2-0.3 mg. of fluorine daily. However, it has been observed that 
an additional intake of fluorine during formative tooth life, via 
drinking water containing 1.00 ppm or slightly more fluorine, is a 
distinct dental health advantage. 

It is justifiable, therefore, to consider the possibility of a direct 
dietary fluoride supplement where the drinking water does not 
provide a dental optimum quantity of fluorine. 
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Iodine—A Food Essential 


By W. H. Sesretr, M. D.* 


In a cooperative effort, the salt industry, medical profession, public 
health authorities and the Federal Government are seeking to protect 
and improve the health of American citizens by an educational cam- 
paign aimed at getting them to use a nutritionally improved salt. 

The average United States citizen enjoys better health than the 
average citizen of most other countries. His food supply is also 
better than average, but many people in this country do not get the 
full recommended allowance of all the dietary essentials. It is well 
known that deficiency in any of these essentials results in ill health 
and disease. 

We know that iodine in appropriate amounts, like iron, calcium, 
copper, and many other chemical elements, is essential throughout 
life. Also it is known that many people in all sections of this country 
do not get enough iodine from their food to meet their normal require- 
ments. All doctors know that long-continued iodine deficiency may 
result in serious disease, or at least in a chronic state of border-line 
malnutrition. Therefore, in connection with the food-essential iodine 
it is necessary to discuss the deficiency disease, goiter, which results 
from lack of sufficient iodine. 

It has been demonstrated many times in this country and abroad 
that iodine deficiency is easily corrected and better health achieved 
through the daily routine use of table salt to which tiny amounts of 
iodine have been added by the manufacturer. This salt is as pure as, 
and tastes no different from, ordinary salt. It can be obtained at 
no extra cost or inconvenience to the consumer, and, once acquainted 
with the facts, he can voluntarily insure his supply of this food 
essential. 


Function and Importance of Iodine and Endocrine Glands 


The newest studies of the human body emphasize the human being 
as a “whole man.”’ For example, recent research proves that the 
pituitary gland at the base of the brain produces a secretion which 
stimulates the thyroid gland, and that the thyroid secretion can 
inhibit or stop this pituitary secretion. So important is this situation 
that Salter in 1940 called it the “pituitary thyroid axis.” 

The pituitary and thyroid glands often are called ductless glands 
or glands of internal secretion, because their secretions pour directly 

*Director, Experimental Biology and Medicine Institute, National Institutes of Health. Prepared 
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into the blood or the lymph, instead of running through a tube or duct. 

The pituitary (or hypophysis) is a small gland which is fastened 
to the base of‘ the brain. ¢jIts anterior lobe has been dubbed 
the “master gland’ because of its importance to the body and its 
influence on other glands. Eleven different physiological effects or 
influences on body performance have been discovered in this anterior 
pituitary gland. At least six of these effects seem to be from distinct 
hormones. The action of these hormones can be classified into two 
groups. One group deals with effects on other endocrine glands, such 
as the thyroid-stimulating hormone, nicknamed TSH, mentioned 
already, and hormones which stimulate the adrenals, the parathy- 
roids, the pancreas, and the sex glands. The other group of pituitary 
hormones acts on a variety of tissues. 

The thyroid gland is a large U-shaped gland in the neck. When it 
becomes enlarged, it is recognized as goiter. The word “thyroid” 
means “shield-shaped,” and was given to the gland in 1656 by a 
London physician, Thomas Wharton. Dr. Wharton poetically told 
how the thyroid contributes to the beauty of the neck by filling up 
the vacant spaces around the larynx, particularly in women. More 
matter-of-factly, the thyroid gland has been likened to a pair of Brazil 
nuts on either side of the windpipe. A band of thyroid tissue, called 
the isthmus, connects the two lobes. Sometimes the thyroid is 
described as a thickened U in appearance. Sometimes an additional 
lobe, called the pyramid of Lalouette runs upward from the upper 
border of the isthmus. The weight of the thyroid gland in the male 
varies from 20 to 60 grams, or about 1 to 2 ounces. The normal 
thyroid in women usually is a little heavier. 

Its rich supply of blood and lymph attests to the importance of this 
gland to the entire body. 

The microscopic appearance of the thyroid tissue shows why 
Dr. J. H. Means called the thyroid both a factory and a warehouse. 
Two kinds of tissue comprise the gland. The supporting tissue is a 
fibrous connective tissue, which makes the framework and the capsule 
of the gland. 

The active, or functional, tissue consists of a number of follicles 
(also called vesicles, acini, or alveoli). These tiny follicles resemble 
sacs within an orange section, except, of course, that they tend to be 
spherical and are microscopic in size. It would take about 250 
follicles to cross the diameter of a dime. . 

Each tiny follicle consists of a single layer of cells forming the out- 
side. These epithelial cells are the actual factory which manufactures 
the thyroid hormone. In the center of each follicle is the colloid 
fluid, which is the storage or warehouse form of the thyroid hormone or 
secretion. In normal health, each sphere is plumply full of colloid. 
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When iodine is eaten in the form of iodized salt, or iodine-rich food, 
such as oysters, salmon, or tuna fish, it travels through the blood 
in the form of a salt, an iodide. The thyroid gland, of all the body 
tissues, has an affinity for iodine. When the thyroid gland absorbs the 
iodide, it is oxidized, that is oxygen is added, by an enzymatic process. 
This releases iodine in a form which readily combines with an amino 
acid, tyrosine, to form the long-named chemical diiodotyrosine. 
Two molecules of this latter compound combine to form thyroxine. 
Thyroxine is the thyroid hormone. After manufacture, this hormone, 
thyroxine, may be carried by the blood stream to produce striking 
effects in many parts of the body. Or it may be stored as a colloid, 
thyroglobulin, in the centers of the follicles to be called upon when 
needed. 


Course of Food Iodine in the Body 
OO TRMIR sooo cic sc ccngcncccbestupees Todized salt, seafood 
ae TE TE nec ck nateekeess ae iodine absorbed by body 
MEE. 5 od ows bak wedeoneecehs 40 iodine carried to the thyroid 
Thyroid Perera) ris iodide (iodine) + tyrosine= Thyroxine + 


protein = Thyroglobulin 
PEED. bce beetsbecieepesvassids used as hormone or stored as colloid 


Just as the mineral calcium is essential for the formation of bones 
and the mineral iron is necessary to form hemoglobin for blood, so 
iodine is absolutely essential for the formation of thyroid hormone, o1 
thyroxine—no iodine, no thyroxine. The thyroid normally contains 
from 15 to 20 milligrams of iodine. In normal adults, a supply of 
about 75 milligrams of iodine per year will maintain the thyroid in 
normal condition. 

Some of the normal functions of the thyroid gland are quite pop- 
ularly known. The thyroid hormone controls the rate of heat produc- 
tion in the body by controlling the rate of cell oxidation. Heat 
production is coupled with energy liberation from the cells. Basal - 
metabolism tests measure thyrcid activity by measuring the rate of 
heat production in a resting individual. 

Other functions of the thyroid are to aid ‘n the stimulation of normal 
growth of bones, hair, and skin; the normal development of the brain; 
the stimulation of sexual development at puberty; the maintenance 
of a normal pregnancy; and the production of an adequate milk supply 
during nursing. 


Types of Goiter 


The word “goiter’’ means an enlargement of the thyroid gland. As 
most diseases of the thyroid gland are accompanied by an increase in 
size of the gland, in popular language a goiter usually means a large 
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and conspicuous thyroid gland. Shakespeare, in The Tempest, writes 
of men “whose throats had hanging at them wallets of flesh.” But 
goiter was known in ancient times when the water from certain wells 


was said to produce goiter. 


Simple Goiter 

Simple goiter is by far the commonest form of goiter, and occurs 
in all parts of the world. But its distribution is not even. Goiter 
areas exist, often separated only from the next area by a change in the 
watershed, or the supply of salt. 

Simple goiter is sometimes called benign goiter, because it often 
disappears when a particular strain on the body, such as puberty or 
pregnancy, is past. Simple goiter also has been called “physiologic 
goiter,” because it so often is associated with a physiological period or 
situation, notably puberty, but also pregnancy, lactation, and in- 
fectious diseases with fever. But leading authorities have objected 
to the use of the term physiological, implying normal, because, if the 
individual going through the period of stress is given a really adequate 
amount of iodine, enlargement and goiter are prevented. Also, cases 
do occur when a simple goiter does not subside, but progresses to a 
more dangerous form. 

The enlargement which occurs in simple goiter may be accompanied 
by a mild degree of hypothyroidism, or underactivity. The enlarge- 
ment represents an effort to manufacture more adequate amounts of 
thyroxine. 

Simple goiter begins with a lessening in the amount of iodine in the 
colloid and an increase in the size and number of the thyroid cells. 
The first stage is called parenchymatous goiter. “Parenchyma” 
means the essential or functional part of an organ. As seen in the 
thyroid structure, the factory or working part is composed of the 
thyroid epithelial cells. When hyperplasia or abnormal multiplica- 
tion of thyroid cells spreads evenly through the whole gland, the re- 
sulting goiter is symmetrical, and firm. Parenchymatous goiter may 
go on to a complete exhaustion, or wearing out of the cells. Or the 
increasing process may stop, and the follicles become filled with 
colloid. ; 

When the latter happens, a colloid goiter results. Colloid goiters 
are usually symmetrical and somewhat soft. They may be very large, 
because each of the many additional follicles becomes distended with 
colloid. The total quantity of iodine in the entire gland may be close 
to normal, but because of the enlarged size, the ratio of iodine per 
gram of gland tissue is low. 

Another kind of goiter is called an adenomatous or nodular goiter. 
Either parenchymatous or colloid goiter may gradually change to 


- 
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adenomatous goiter, which is the commonest type of goiter after 
the age of 30. Asymetrical, or uneven, bulges or nodules form. 
They may increase in size from that of cherry stone to plum stone or 
larger. 

Simple goiter is so called because it does not cause any toxic or 
poisoning symptoms. Its importance from a medical standpoint is 
due to the fact that nodular or adenomatous goiter may frequently 
have its origin in a preexisting colloid goiter, and when this occurs 
nodular goiter may subsequently become toxic or poisonous; also, 
symptoms due to pressure on neighboring structures such as the wind- 
pipe may occasionally be bothersome in patients with colloid goiter. 
From a health standpoint, colloid goiter is completely preventable by 
taking a small but adequate amount of iodine in the food regularly. 
Where iodized salt is used from infancy, simple goiter, with very few 
exceptions, is avoided. 


Goiters Associated With Hormone Deficiency 


Cretinism 

A cretin is a child who is dwarfed by lack of sufficient thyroid 
secretion during fetal life. A similar but less severe condition, 
myxedema, may occur by the development of an insufficiency of 
thyroid secretion which occurs at any time after birth. Cretins, in 
the past, were found in districts where goiter was common. Among 
these areas are the Himalayas, the Pyrenees, the Alps, the Andes, 
South America, and the Great Lakes and St. Lawrence regions and 
northwestern States in North America. So many of these unfortu- 
nates were found in certain localities in the Alps that government aid 
was necessary to support them. However, cretins do appear occa- 
sionally in all these areas. 

In cretins, the mental, physical and sexual development is greatly 
retarded. If these cretin dwarfs live to adulthood, they retain their 
childhood body build, and may not mature sexually. If untreated, 
their mentality may be arrested at a low level, making them unable 
to support themselves. The metabolism is very low, the skin has a 
typical dry, thick appearance, and deaf mutism is common. At 
autopsy, abnormal or very small thyroid glands are found. 

If thyroid extract is given to cretins at an early age, marked im- 
provements result but complete recovery does not always occur. 
Cretinism should be prevented by assuring an adequate supply of 
iodine for the mother before and during pregnancy. 


Myxedema 
When destruction or degeneration of the thyroid gland occurs at 
any time after birth the hypothyroid condition called myxedema 
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results. Myxedema can be produced in animals by removal of the 
thyroid gland. Sir William Gull of England in 1874 described the 
defects in his patients which were associated with degeneration of the 
thyroid. Gull noticed several effects of hypothyroidism. A loss of 
mental and physical vigor; dry, brittle hair; an apathetic, lethargic 
reaction to mental stimuli; and a peculiar thickening of the skin are 
typical. Today we know by basal metabolism tests that a low meta- 
bolic rate exists. The thickening of the skin was thought to be due 
to the deposit of mucin, and the word myxedema means mucous 
swelling. Recent study indicates that the deposit is a semifluid 
albuminous substance, about like egg white. 

The outlook for the adult with myxedema is hopeful today. Three 
months of administration of thyroid extract make a dramatic im- 
provement. Thyroid extract will control the symptoms of myxedema 
entirely, and keep the patient in good health. 


Hyperthyroidism 


Increased function, called an overactive, or hyperactive state, may 
occur in the thyroid gland. Some unknown factor, perhaps a severe 
emotional shock, or an infection, may start a hitherto normal thyroid 
on a mad race to produce thyroid hormone. Perhaps an interruption 
in the amicable relations existing in the pituitary-thyroid axis is the 
direct cause. But if something in the pituitary starts the thyroid into 
trouble, that something has yet to be explained. 

Hyperthyroidism, or toxic goiter, may begin in a previously healthy 
individual with enlargement of the gland and simultaneous poisoning 
symptoms of rapid pulse, palpitation, tremor, nervousness, restlessness 
and irritability. This type of toxic goiter is called primary or 
exophthalmic goiter, or Graves’ disease. 

A severe primary toxic goiter may soon be accompanied by a pop- 
eyed condition, medically called exophthalmos. The metabolic rate 
goes up, perhaps as high as 80 percent or more above normal, and with 
rapid burning of fuel goes a rapid loss in weight. The arimation in- 
creases to an abnormal nervousness which becomes very trying to the 
patient and everyone about. There may be difficulty in breathing 
upon exertion and severe heart symptoms. Fortunately, various 
methods of cure for exophthalmic goiter are known today. 

_ Another type of toxic goiter is called secondary, because it follows 

a simple goiter as a complication. Usually hyperthyroidism does not 
occur until after an average of 15 years of simple goiter. The pop- 
eyed, or exophthalmic, condition does not occur and the onset is more 
gradual than in exophthalmic goiter. The heart shows signs of 
poisoning by a rapid pulse and the metabolic rate soars. The simple 
adenomatous goiter becomes a toxic adenomatous goiter for unknown 
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reasons. The tragedy of toxic adenomatous goiter lies in its pre- 
ventability by known methods. If we avoided simple goiter, through 
adequate iodine intake, we would have no secondary toxic goiter. 


Iodine, and Its Role in Normal and Abnormal Thyroid 


In reviewing the thyroid gland and its function, recall how the 
thyroid cells took the iodine from the blood as an iodide and manu- 
factured the thyroid hormone from it for body use or for storage. 
When the body is given more iodine than it needs from a diet excep- 
tionally rich in seafood, the excess passes out in the normal person 
without any effect on the body. 

But some entirely different situations can produce an iodine hunger 
in the body, and then unfortunate results follow. One situation is 
lack in the diet of the minimum iodine requirement. 

Another situation is temporarily increased demand for iodine, which 
may make a previously sufficient iodine supply dangerously inade- 
quate. The well-known situations of increased demand are puberty, 
pregnancy, and lactation. Since the thyroid hormone is closely asso- 
ciated with the gonads, or sex glands, it is natural that sexual develop- 
ment should make an increased call for thyroid hormone, which only 
can be met with iodine. 

Since pregnancy is the growth period for the expected baby, a simi- 
lar special demand for thyroid hormone is logical. Many obstetricians 
today are giving additional iodine to all their pregnant patients. 

Because lactation, or the period of nursing a baby, is also a period 
of supplying growth for an individual, a logically extra demand for 
thyroid hormone occurs at this time. Proof of the need for extra 
iodine is seen in the enlargement of the thyroid which often exists in 
puberty, pregnancy, and lactation. Infections, poor diet, and poor 
sanitation also may make additional demands for iodine. Certain 
foods, notably members of the cabbage family, if taken in abnormal 
quantities, may do the same, and it is possible that they may cause 
goiter if the supply of iodine is small. 

Drs. Curtis and Fertman have found that normal adults confined 
in bed on a monotonous diet required approximately 1 microgram of 
iodine per kilogram of body weight per day. An additional 2 micro- 
grams daily are needed to take care of ordinary activities with some 
for reserve. Taking all needs into consideration the Food and Nutri- 
tion Board of the National Research Council gives the daily require- © 
ment of iodine for an adult as 0.15 to 0.30 milligrams and states that 
this need can be met by the regular use of iodized salt. They call 
attention to the special importance of its use in adolescence and 


pregnancy. 
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When the single layer of flat or cuboidal cells around the edge of the 
thyroid follicles (see figure) are offered enough iodine for their manu- 
facturing needs, they sit quietly in their places like decent diners at . 
a good home or restaurant. But when the amount of iodine is scanty, 
either from lack of iodine in the diet or because of special demands, 
a wild boarding-house grab ensues. Each epithelial cell seems to be 
stretching for all the possible iodine it can capture from the diminish- 
ing colloid supply. The cells change from their normal shape to an 
elongated, columnar shape. This hypertrophy, or overgrowth of indi- 
vidual cells, is soon followed by a hyperplasia or increase in the total 
number of cells. If a necessary food were suddenly rationed, a pro- 
tective mother might call all her children and rush the whole family 
to the store to get as much as possible. These two changes in the 
‘thyroid, the stretching out of the individual cells, and the increase in 
the total number of cells, can be seen under the microscope. 

When the rationing is over, either because the special demand 
ceases, or the diet is improved by additional iodine, the rush stops, 
but the thyroid gland never is quite the same again. For all practical 
purposes, the gland will function normally, and may return to its 
normal size. But the involution, or return to normal, is really a rest- 
ing or colloid state. A woman who eats just enough food iodine for 
usual living may have a series of thyroid enlargements with each 
pregnancy. 

The Subclinical Picture 


It is easy for individuals to look the other way if they do not 
recognize that the iodine problem is their own problem. Many people 
who take vitamin tablets and are careful about getting an adequate 
supply of vitamins neglect the iodized salt which will insure a health 
minimum of iodine for the normal person. It has been seen how the 
thyroid secretion with its essential iodine affects growth, health, a 
normal skin, and an alert mentality. Doctors have found, in practicing 
obstetrics, that even where goiters were not involved, the giving of 
extra iodine decreased the number of miscarriages and increased the 
number of mothers who had an adequate milk supply. How much 
fatigue of the adolescent may be due to iodine-hunger is only a guess. 

With today’s emphasis on positive health, many medical authori- 
ties are actively endorsing the use of food iodine, as a simple, cheap, 
easy insurance against the possible handicaps of a subclinical iodine 
deficiency. 


Why Iodine May Be Inadequate in Diets 


From ancient times, goiter has been known to exist in certain regions. 
Endemic is a word used to describe a condition which exists all the 
time in a certain place. The draft boards of World War I found two 
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endemic goiter areas in the United States, one centering around the 
Great Lakes Region, and the other in the Pacific Northwest. In 
. areas where endemic goiter exists, the soil, water, and vegetation are 
poor in iodine. Early opinion pointed a finger of warning at certain 
supplies of drinking water. Analysis of drinking water in United 
States cities shows a wide variation in iodine content, from 0.01 
micrograms per kilogram (y/kg. or parts per billion) in Duluth, Minn., 
and Spokane, Wash., to 73.30 y/kg. in San Dimas, Calif. 

The iodine content of plants can be increased by adding iodine- 
containing salts to the soil, and the iodine content of milk can also 
be increased by feeding suitable rations to the cow. Such practices 
have been considered and have been declared to be utterly imprac- 
tical in meeting the goiter problem. They are too inefficient, un- 
economical, and difficult to put into operation on a national scale. 

Seafood is a good source of iodine, although the iodine content 
varies with the variety and with the iodine content of the sea water 
from which it comes. Seafood-eating people, even in a goitrous area, 
are remarkably free from goiter. 

Certain sea weeds such as kelp have a very high iodine content, and 
dried preparations in the form of tablets or powder have been widely 
promoted for their health value: These products have no important 
nutritive value other than that of the iodine they contain. While it 
may be possible to adjust the intake of these products so as to provide 
for a suitable uniform supply of iodine, the requirements for this 
element can be more easily and safely met by the use of iodized salt. 

Some natural salt deposits contain iodine, but others do not. A 
dramatic demonstration of man’s accidental conversion of a naturally 
healthy area into a goitrous area occurred in the Kanawha River Valley 
of West Virginia. Dr. O. P. Kimball reported the change which 
took place. Prior to 1900, goiter was exceedingly rare, according to 
local physicians. Prior to this date, the table salt came from local 
salt wells. It was a crude, coarse salt with brown particles. After 
1900 a sparkling white salt, which the people preferred, was shipped 
in. This white salt contained no iodine, but it pushed the crude salt 
off the market. During the next quarter of a century, the goiter 
rate rose sharply. By 1922, a goiter survey showed that about 60 
percent of adolescent girls in that Valley had goiter. 

Repeatedly, civilized man has demonstrated that he is technologi- 
cally ahead of his own welfare. But after harming himself, he often 
works out the cure. The classic story of the polishing of brown rice 
into white rice is a good example. The loss of thiamine (vitamin B,) 
caused the development of the deficiency disease, beriberi, among 
those using white rice as a large item of diet. Prevention and cure 
were found in eating the rice polishings, or the unpolished brown rice. 
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Similarly, whole grain bread was robbed of iron and vitamins when 
white flour became popular. Now we are putting back some of the 
health-giving properties of the whole grain by “enriching” our white 
flour with several vitamins and iron. 

A similar situation has happened with salt. When processing of 
salt became a national industry, the local salt deposits which con- 
tained iodine were no longer used. The majority of our salt today 
comes from iodineless sources. Even in processing sea salt, the 
iodine is removed. 'To some extent, modern progress has neutralized 
the lack of iodine in commercial salt by refrigerated shipping of sea- 
food to the interior parts of our country. But everyone does not 
eat fish frequently. Shipping of canned and fresh frozen vegetables 
and fruits from regions where the soil is rich in iodine has helped to 
relieve the goiter problem. However, the shopper in the city grocery 
has no idea whether the vegetables and fruits she buys are rich in 
iodine or deficient in it. 


Incidence of Goiter and Relation to Iodine 


Because individuals cannot tell whether their natural supply of 
iodine is adequate, some plan of giving everyone the food equivalent 
of iodine has been tried in many parts of the globe for many years. 
The most popular and most practical way has been to add an in- 
finitesimal (0.01 percent) amount of necessary iodine to table salt. 

The name iodized salt came into use more than 25 years ago for 
table salt containing iodine equivalent in amount to that which would 
result from adding 0.02 percent of sodium or potassium iodide to 
ordinary table salt. About a decade ago it was demonstrated that 
the addition of small quantities of certain substances would greatly 
retard the loss of iodine that sometimes occurs in packaged iodized 
salt. Use of these so-called stabilizers has made it possible to reduce 
the quantity of iodide from 0.02 to 0.01 percent of the salt with 
assurance that the use of such salt will provide an adequate intake of 
iodine. 

Since iodine occurs in nature in some sources of salt, iodized salt 
is properly regarded as a natural food. It is an improved salt. 

Goiter occurs throughout the world, wherever the supply of iodine 
is ae A goiter map of Europe was made in 1883, and McCar- 
rison and Eggenberger have prepared maps showing world-wide 
goiter conditions. 

To counteract this goiter prevalence from iodine deficiency, Bous- 
singault in 1831 suggested that iodized salt be sold by the government 
of Colombia, South America, to prevent goiter. The use of iodine- 
containing sea salt or the addition of potassium iodide to rock salt 
was advocated in 1855 by Kostl. 
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Dr. O. P. Kimball of Cleveland, Ohio, has told of his personal 
experience with the effect of iodized salt on goiter incidence in Michi- 
gan. In 1924, the salt manufacturers agreed to manufacture an 
iodized salt, and the Wholesale Grocers’ Association agreed to 
handle only iodized salt for table use in Michigan. Michigan lies 
in the Great Lakes goiter belt. At the time iodized salt was started, 
a survey placed the incidence of goiter in Michigan at 38.6 percent. 
A reexamination for goiter was made in 1928 after 4 years of using 
iodized salt. The incidence of goiter was found to have decreased to 
9 percent. 

Even more startling proof,of the importance of food iodine in salt 
came from Calumet, Mich. During the depression, approximately 
two-thirds of the families in this copper-mining community were on 
relief. Relief officials endeavored to save money by buying bag salt 
(noniodized) for those on relief. The result was an upshoot in the 
goiter rate, occurring only in the families using the iodine-lacking 
salt. Dr. Kimball reported that of children not using iodized salt 
60 percent had goiter, and in the same community of those who had 
remained on iodized salt only 3 percent had goiter. 

The safety factor in administering food iodine has been the object ~ 
of research. Health authorities never advocate self-diagnosis or 
self-administration of medicine. Treatment of such diseased con- 
ditions as toxic goiter is the duty of the physician. Because large 
amounts of iodine haveconspicuous effects upon goiter, studies have 
been made to assure the toxic goiter patient and his physician that 
the tiny preventive amounts of food iodine in iodized salt will be 
safe for the sufferer from toxic goiter. Dr. Kimball personally in- 
vestigated stories of persons who had complained of iodized salt 
having caused toxic goiter or other toxic manifestations. He was 
not able to find any untoward effects from the use of iodized salt. 

In 1945 and 1946, the Public Health Service made limited surveys 
of goiter incidence. They report “Although the population groups 
that were studied in Florida and Georgia were not in the so-called 
‘goiter belt’, the prevalence of enlarged thyroid was high in both 
white and negro family groups. In Mitchell County, Ga., 31.3 
percent of white women and 8 percent of the males had an enlarged 
thyroid gland. In Alachua County, Fla., 25.6 percent of the Negro 
females between 13-20 years of age were affected.”’ 

Goiter is a problem in the United States, today. Simple goiter 
may be prevented by eating food iodine. The use of iodized-salt is 
the most effective way of combating this important public health 
problem. 
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Authorities advocating table use of iodized salt are: Forty-fifth 
Annual Conference, State and Territorial Health Officers with Surgeon 
General, Public Health Service; Study Committee on Endemic Goiter 
of the American Public Health Association; Council on Foods and 
Nutrition of the American Medical Association; Surgeon General, 
Public Health Service; Food and Nutrition Board of the National 
Research Council; Medical Research Council, Great Britain, Special 
Goiter Subcommittee; International Goiter Conference, held in 1927 
and 1928. 
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INCIDENCE OF DISEASE 


No health department, State or local, can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occurring 





UNITED STATES 


REPORTS FROM STATES FOR WEEK ENDED AUGUST 6, 1949 


A total of 2,449 cases of poliomyelitis was reported (an increase of 
25 percent), as compared with 1,961 last week, a 5-year (1944-48) 
median of 932, and 1,237 for the corresponding week last year (an 
increase of only 2 percent). Weekly increases continued in that year, 
with one exception, until the week ended September 18, when the 
peak of incidence was reported. The highest incidence was reported 
earlier, however, in 10 of the past 22 years. During the current week 
declines were recorded in the West North Central and South Central 
areas. Current totals (last week’s figures in parentheses) for the 
4 areas reporting 75 percent of the week’s total are as follows: Middle 
Atlantic 500 (244), East North Central 645 (489), West North Central 
427 (509), West South Central 264 (270). States reporting currently 
more than 14 cases each are as follows: Jncreases—Maine 21 (15), 
Massachusetts 82 (33), Connecticut 32 (14), New York 390 (200), 
New Jersey 81 (27), Pennsylvania 29 (17), Ohio 99 (65), Indiana 96 
(83), Illinois 250 (145), Wisconsin 53 (47), Minnesota 94 (91), Iowa 
84 (83), North Dakota 48 (18), Nebraska 31 (23), Virginia 27 (13), 
West Virginia 26 (24), Mississippi 22 (12), Texas 121 (95), Idaho 
33 (30), Colorado 33 (21), Washington 24 (16), California 112 (87); 
decreases—Michigan 147 (149), Missouri 110 (194), Kansas 46 (68), 
Kentucky 35 (47), Tennessee 36 (48), Arkansas 64 (73), Oklahoma 
75 (96). A total of 10,743 cases has been reported for the year to 
date, as compared with 7,030 for the same period last year and a 
5-year median of 3,992. 

Of 30 cases of Rocky Mountain spotted fever (last week 40, 5-year 
median 40), 26 occurred in the South Atlantic and South Central 
areas (11 in Virginia, 5 in North Carolina, 4 in Kentucky), 2 in Penn- 
sylvania, and 1 each in New Jersey and Utah. 

During the week, 2 cases of anthrax were reported, in New York. 

Deaths recorded during the week in 93 large cities in the United 
States totaled 8,829, as compared with 8,913 last week, 8,261 and 
8,937, respectively, for the corresponding weeks of 1948 and 1947, 
and a 3-year (1946-48) median of 8,242. The total to date is 289,680, 
as compared with 291,322 for the corresponding week last year. 
Infant deaths totaled 736, last week 688, 3-year median 675. The 
cumulative figure is 20,115, same period last year 20,858. 

(1088) 
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PLAGUE INFECTION IN LOGAN COUNTY, KANS., AND SWEETWATER 
COUNTY, WYO. 


Under dates of August 5 and 3, respectively, plague infection was 
reported proved in a pool of 99 fleas from 8 prairie dogs, Cynomys 
ludovicianus, shot July 22 on a farm 8 miles south and 5 miles west of 
Russell Springs, Logan County, Kans., and in a pool of 38 fleas from 
32 white footed mice, Peromyscus maniculatus, trapped July 9 at a 
location 5 miles northeast of Rock Springs, Sweetwater County, Wyo., 
on U. S. Highway 30. 

This is believed to be the first demonstration of plague infection in 
Sweetwater County, Wyo. 





FOREIGN REPORTS 


CANADA 


Provinces—Notifiable diseases—Week ended July 16, 1949.—During 
the week ended July 16, 1949, cases of certain notifiable diseases were 
reported by the Dominion Bureau of Statistics as follows: 











Prince New Sas- British 
Nova ue-| On- | Mani- Al- 
Disease Edward Bruns- katch- Colum-} Total 
Island Scotia wick que tario toba ewan berta bia 
ETE Meena _ See 56 109 23 85 41 44 405 
pean. ‘s a RE ee a 9 2 TE ORE PERE ee Ree 10 

Dysen' , bacillar ME ES. (RINE Se Sh, GES MER Ea 4 
Encephal tis, aieetious... EMTS! SS RE SEEN Ce SE |, RE mao. 1 
German measies.........|_....._.- ) Se 22 8 3 20 34 3 92 

Diiccrostteveuntlabbpednel Oe Edkisaduce vicinal 5 iY Seer 38 
) NES RS epee fee 235 126 62 256 80 180 951 
ca, meningococ : 

oO) ESE ES A Se A 4, PAROS Vit SR See SS Se Ak 1 
hs ni en qanadinighsstihatiens wand Se 63 9 1 4 13 135 
, a Se a SRA 12 23 1 Se 10 48 

REN... .. cnnibsieblonbina tuations 3 ey 12 8 _) ee 10 a 39 
berculosis (all forms) -_-|......_.. 1 Gi Lan. 24 SSeS 108 239 
Typhoid and _para- 

OS SS EE See Peck Seen TR Ao i ee: ) 22 
pO 4) SSS RRS! Se ee Ee Se Se a 2 
Venereal diseases: 

| Se SET 10 ll 77 63 30 ll 29 84 315 
EE think cudhitulcscsantoets 4 4 83 45 8 5 2 13 164 
eS EP Se: SAS ee Recetas ae 1 1 
Whooping cough. -___...._/........- Oe contain Be Gdccuss 7 | to ee 1 97 



































Newfoundland cases: Diphtheria, 1; gonorrhea, 4; syphilis, 5. 
FINLAND 


Notifiable diseases—May 1949.—During the month of May 1949, 
cases of certain notifiable diseases were reported in Finland as follows: 











Disease | Cases | Disease Cases 
Cerebrospinal meningitis.................. De IE oi. 4 ocnnbdnantontodidentoen x 
SN AS (Salar e ENS RIS SEG SE 302 
pT SRE AE ES RRL IS A EL Ea RS * 72 
SEGRE DERE TE GR Ss &. | Sea 16 
Paratyphoid fever__............-......-.... 319 
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WORLD DISTRIBUTION OF CHOLERA, PLAGUE, SMALLPOX, 
TYPHUS FEVER, AND YELLOW FEVER 


From consular reports, international health organizations, medical officers of the Public Health Service, 
and other sources. The reports contained in the following tables must not be considered as complete or 
final as regards either the list of countries included or the figures for the particular countries for which reports 


CHOLERA 


(Cases) 


Note.—Since many of the figures in the following tables are from weekly reports, the accumulated totals 
are for approximate dates. 





January-| june July 1949--week ended— 
Place May 1949 


1940 2 9 16 23 30 






































1 Suspected. 2 Imported. 3 Includes imported cases. 4 Preliminary figures. 
PLAGUE* 
(Cases) 
AFRICA 
RR RTT é: ene "a Sapa 3 agers: RpeRDE nema 
| RRP RS Bote a ee | ee a: of EDSSE tees, 
Costermanstiile | TREE FARE EE 1 SR GUS, HEA. DBeeeY 
tanleyville Province... __........... > Near ee 1 12 i RO Ss OF TA 
Britisn East Africa: 
Kenya 


























See footnotes at end of table. 
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PLAGUE—Continued 
January- ae July 1949—week ended— 
Place of 1949 
2 Y 16 23 30 

| Eat, Ee, EE a AS ie he FRE S 
RE IR ES ORES. A ee 
- RR, MAY GRAS 8 BA A Ea 
24,203 | 360 | 973 | Sis | ‘o) |: 
84 Oy Bt ee Se. a 
17 8 Re CEO SR EE 
2 CS ee OEE CS. Ce OS Ae 
29 EA I ERE kN ae htt 
PRE ee EE ES OO Se See 
5 gf REA FE ST Se Ee 
151 S andblaaibedshhdidibiescdatiiieueintsontiens 
7 BOs! ME See TR ee eT 
SPER EE ES CARE Gace Ee ie 
FINE SSS EE SE PS SR 
A RR SPP SEE you Sek Pau 20%. 
FRE a ie RR PE ae IRA ee 
Hawall Territery: Pings Safasbe’ Mate hii voce chocncccccdistpessocsclocccacccecsdedadicocasncelaatncces 
1 Pneumonic plague. * Includes 3 In Cape Province, distributed as follows: Smuts Farm 
Kuruman District, 1 case (suspected); Boskop Farm, Gordonia District, 2 cases (1 fatal); Glen Aden and 
cases (1 fatal). 4 Includes eases. * Corrected . 8 . ‘In 
Calcutta only. * Plague infection has been in Hawaii Territory as follows: On Mar. 12, 1949, in a 
mass inoculation of 2 pools of tissue from 10 (8 and 2), taken on Maui Island; on Mar. 16, 1949, in mass 

inoculation of 3 pools of 29 fleas (7, 12, and 10) from rats on the Island of Ha 


2 ew fe 23-A 1949, 2 cases of bubonic were reported in the State of New Mexico 
Pe United ry Ko Sane allan val County. m 





























See footnotes at end of table. 
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SMALLPOX—Continued 





se J anuary- Oui July 1949—week ended— 
a 
1949 198 
















AFRICA—continued 


Sudan (Fre 
T (Prene! 





ell eld a) ed ee eee ee es i 





























ia=heok-—benleetes tate] 


? oan alastrim. ‘re — § July 11-20, =. 4In yews. 5 ~~ 1- e) ne € at pe of 
reliminary figures. es mupested, seats mported. ports 0’ n Shang’ ly. 
2 ae 1 case p moots for week ended 1a in Jerusalem. ‘% At Port Arthur. ™ Includes 

cases of varioloid reported in Rome Jan. ey 3 , 1949. 18 Varioloid reported in Rome. * Alastrim. 
ant 1-Feb, 15, 1949. 1 May 1-31, 1949, 


A 
B 
B 
Cc 
C 
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TYPHUS FEVER* 






















(Cases) 
(P=present) 
January- June July 1949—week ended— 
Place Ma 1949 i 
194 
2 Q 16 23 30 
APRICA 
ES | ERAT Se gt eee EE ASR Se ee Wpreee Beer <4 
I ie een nw nalglnentiinie _y  Keaee a » EES SESS REG Meee 
| Ai eee RE | SS Se ENS Ata RE eu 
British East Africa: 
gla a tebinawkacdcnsxanene S civ ccdumiqubtnntte ct tindddigdivcbhotmibhenscecss . 
N EE: 7 Ra GGT AY RES. BEEN. bee 
i a in were pening 169 2 Reo ae Se eae Se 
Da ecaietslkbdiepedicoddabiconcencaigenl 40 10 4 2 CES Ta oe 
EES EST EC | SRE ERS Se TR: TSE ice 
8 FERRI sg ae Elle a REE Be So op (OES FN a on 8g SSR eRe Ua 
Biinidntinateaitinideethincenaneeat vy _ } RRS» ocaeee | RS Poe 
Morocco Ceremieh AE ES ll | SS Se ee Se i. 
Morocco (Spanish) .................-..---- 1 D Die setcantbdndsgudiniicnenkeutiosens tie 
~ LS ovienetbpact lied uvecechudinn Lg eee eo: ECS TS Rae TER FS Tee 
TEER.) Se 55 RE RR SSS! RY ee 
Uaton of South Africa................... 253 P P (_ SASS a Cae 
ASIA 
Afghanistan_............- ain nsec 
— —_ ERS SIT aS 
See 
OONEES EL ca ccncédctiscscucesteunel 
6 ERE GARE ARETE aps hanscotal 
REET cake ea 01 
India (Portuguese) - FE Ee 
es (French). . laine Racibadebohiek nai 
a acd Gtbinenilll 
+ SSE TINS CODE. 
tS CHT RE TSS 
SEES Rec r oe ae Ere 
| EER 
| SS aa 
Philippine Islands: Manila 
so omg Settlements: Singapore .___.....--- 
SUIT en lnwince 
Turkey. (See Turkey in Europe.) 
EUROPE 
a 
SRR SO ARP Cts SAAS TE. 
no pany EP AS ARIF om 





—... WEL 
NORTH AMERICA 


ar DE ctinh cneknhdbbacksvouscsae 


See footnotes at end of table. 


























eabosbined ODL cuncocslesescccelonscsesslcnescese|soseeces 
15 > a ER, ESR OPER ENE 

D locsedindngclactantudlesscseqgghinisaninelbandasah-come~ 

13 BR Tic nargulenopsocuesranceniagnonec tigecdenee 

6 4 W Vncicqnndylisiesinea<Eiskareanaeneese 

78 . 4 6 © Eiccestibieetecs 
10 10 1 3 s..-. 6 betbenes 

gp PRES REGRESS ae SR RE 

SS: HES, Kant SS ee en 

S léntconcephbsbicgen etetamsolscoowtan ATE | 
108 16 2 2 O Riscessndlocentmes 
1,178 koe Pe ee SE Ser eee 
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TYPHUS FEVER—Continued 
January- mar July 1949—week ended— 
Place oe 1949 
I 2 9 16 2B 30 
SOUTH AMERICA—Continued 
CIES, .ascniads cnuntcesandeiieiingdall 4 CARS RARE Ta) See! agp to 
SEE Sin. ccencsonsaunsigusebbinbendaanion 122 CV ee Rea SR he 
SP ETE AIC eRe RAS TE REE CRS: 1 RR RE Rts sys 
Weenies ¥ cc. cascdphaese Snumiiaditnes 23 iD aT aE! PoE coe: Ry eae ee 
OCEANIA 
Res 4, 21, co kakibuiticaihicinipsedinc ata 66 Ei bane scal sodicnbalnaatanie ans ciuniicnese 
5 a en 3 © Lenetsovalecbucsitensineediamecudial 1 























*Reports from some areas are probably murine type, while others include both murine and louse-borne 


types. 

i Murine type. *Includes murinetype. # Epidemic of louse-borne fever reported in Afghanistan 
July 22, 1949, * Includes im imported cases. vA . 1-30, 1949. + Approvimate number ber reported in outbreak 
in CARR ee oe ee February 1949. 7’ One case type unspecified, 1 case murine 
type. po 


YELLOW FEVER 





























(C=cases; D=deaths) 
AFRICA 
Stanleyville Provinee..-..........- D 5 SES Te See Meet See me Oe eM 
RE Sith ci ode wdddnccccecness Cc 13 S Lccecess 1 15 4, ee 
EE OS SS: gg EPR OS CARRE Mabere Seats 3 ., § Serine 
Se, eae Cc PERE HEY IY AER oa) Mane URE 
Komenda Village #__.............- D 2 ERR: CSP EIN WERASES AS DISC PTED: 
Nkwanta Dunkwa Area----...._- > Sk REET ARN aN 7] esnenel ineneoesy 
- Oseikrome Village #...............D |....----..| YY Sees: Case. FRE Sra ae DAR 
TR SEP EREM G D gf I Os STD POS RE be SPR 
NORTH AMERICA 
Panama: 
Petits eae stb tintin sie Cc aj, Te Ee FEC LEE ERS TR: Te 
» SOUTH AMERICA 
Amazonas State__...........-.-..- D SES HIER oN. PI STS ell MRS RE e sy S 
SS ES SES D | ff SRD: CR SR EPR Oe Pee 
Cuzco Department_............--.- D yy Pore CS Se SE, SE CAE RE SST 
1 Includes suspected cases. * Suspected _ Near geapert of Solsee, peeled to leant ital 
from ship that arrived from two other, ports in ee nee a 5 Reported Jen. tee. 
Date of occurrence Nov. 11—Dec. 30, 1 Five cases, all 3 suspected cases. * Includes 


1 case reported for Apr. 12, 1949, at Santarem. ’ In Quincemil a ee iat idee. 


DEATHS DURING WEEK ENDED JULY 30, 1949 


[From the Weekly Mortality Index, issued by the National Office of Vital Statistics] 


Week ended ct. 
July 30, 1949 jing 1948 
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The Pusiic Hearts Reports is printed with the approval of the Bureau of the 
Budget as required by Rule 42 of the Joint Committee on Printing. 

The Pusiic Heatta Reports, first published in 1878 under authority of an 
act.of Congress of April 29 of that year, is issued weekly by the Public Health 
Service through the Division of Public Health Methods, pursuant to the follow- 
ing authority of law: United States Code, title 42, sections 241, 245, 247; title 44, 
section 220. 

It contains (1) current information regarding the incidence and geographic 
distribution of communicable diseases in the United States, insofar as data are 
obtainable, and of cholera, plague, smallpox, typhus fever, yellow fever, and other 
important communicable diseases throughout the world; (2) articles relating to 
the cause, prevention, and control of disease; (3) other pertinent information 
regarding sanitation and the conservation of the public health. 

The Pusiic Heats Reports is published primarily for distribution, in accord- 
ance with the law, to health officers, members of boards or departments of health, 
and other persons directly or indirectly engaged in public health work. Articles 
of special interest are issued as reprints or as supplements, in which forms they 
are made available for more economical and general distribution. 

Requests for and communications regarding the Pustic Hearts Reports, 
reprints, or supplements should be addressed to the Surgeon General, Public 
Health Serviee, Washington 25, D. C. Subscribers should remit direct to the 
Superintendent of Documents, Washington 25, D. C. 

Librarians and others should preserve their copies for binding, as the Public 
Health Service is unable to supply the general demand for bound copies. Indexes 
will be supplied upon request. 
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